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PURPOSE: To continuously change a generation wavelength by controlling 
a current injected into a first electrode and also to widely change a 
generation wavelength by controlling a current infected into a second 
electrode. 

CONSTITUTION: This is a semiconductor laser in which a linear wave guide 
with an active waveguide layer 5 alternately and periodically disposed, an 
inactive wave guide layer 6 and a diffraction grating 7 disposed in the same 
periodical manner as those is held between a p-type and an n-type light 
shut-in layer 4, 8, and an active layer driving electrode 1 and a wavelength 
control electrode 2 are provided on a layer 4 through a contact layer 3 
correspondingly to the layers 5, 6, and an n-type common electrode 9 is 
provided in the layer 8. The electrodes 1 and the electrodes 2 are 
respectively short-circuited to each other on the light plane of the 
semiconductor laser. 
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IB) 



-6 




(3) 



<fc«i<sn*>. v— Wtztof 5 J -pro* 

*fr3£. «Sttt«><»<iaira«Ks*<^bb. 5t ( 1 ) J; 

A A b /A b = An/n . 
<fcfc>K ^lim¥<0&<fc©aiGAn/n<t<SU<fc 

A A , /A, =An/n 
tft*. St <2) . St (S) .fct>, TTGU-— y-Ctts 

u— *fvmteznx^&®to&w)&K.-rz>z. tires 

0 0 9]. ■€-n»C3MU'CDBRU-lfT?tt, 3fc©«MH 

A A, /A r - (L,. /L, ) • 
UfcAbf, it (2) . St (4) ±0. DBR 
U — tf TN*ifcfi«(!W1Bifi«8: A"T* C^nt^ y ^» 

k «tf ** &s tt&.^fc«> rnvfinwaiit 
#«i*s* - h ©ansa £ ^9 v «<t s -§& 

L*»U C»:3!>t6T?tt2«li^(OM 

tOO t 11 TTGU— y\ 43<fctXD B R U— tf C*W 
«BStEtt«iQ%«l»2. tt»«»H«>«a8f)fi«fl:«KCyiSB 
*<DWi4 ~ 7 nm«iaEIC«SoTH*. «»aj 

7 .)U* ©iftS£fc«*<J?a*rfl8i£fl:S.fc •) < fc s 

■rmifi*iBW*-*-*i£5.)H!*«» 0 . S £ K«E 

&K&08&"*-*©*: 3 P©«S-v«Da.A.®fi8«:fiii|W LtL 
Wn*f ft 6 r, MHPttttC StlC ft: o T L £ 5 1 » 5 
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^?v^«rSOTffifl:osW'ftAA b /a„ «, 

(0 0 0 7) 
t*2] 

(2) 

-F»g©i£fl:©a«£rAA r /A, «4ffiU««f¥<D3Efl: 
©8«ftAn/nl::<»L<fcS. Tftto-fc, 

(0 0 0 si 

[«C31 

(3) 

ff^Cttt. *4©3rai&»©Jr.#fcJ8J*£*l*m«* 

*>*-r * r t c«k o sb cans n* . *«ttw*»H 

« £tt-»U/«tl>. ittSNfe- F «*«<*>««:©«*& A A 

, /a, », ^-aai«*jtSL, i=s*-r*»*K»»©* 

3ftft L . ©W£#jSl*#filMj»0T *©5Cfc© W«r An/n 

(0 0 1 0J 
[»4] 

(An/n) (4) 

{0 0 1 2) ^gg©B»{|, .l:$afBi&<&mik^ 1® 
fi^Wtt A«SK«l«i»r «fc itttWK: 4 ~ 7 nmfBtf S«jS 

fe> 2 o©ag^©axm«iwffli>r a o , 50-100 

nmtaffi©«WK^feoT%jSilfea&ig-ft;a-a:SC£^ 
[0 0 13] " " 

v>«wi;j6«)H£-tn*n i Hw.i.-.^tfta»?(6 

2o©«soiiju«ffi*^n^c:t : S:^«<i:-r4. 
to o 1 4i m&jR2ff)mm\i. m#wi »c82«©¥js 



(4) 
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{*: »f At|SJ-««.hti5UT 2 OifiyjK&SfcStlTH 
T. aiffWttttl'-- *©ffl8M»i6©f»i»IT , t«2© 

(0 0 16] 59jRJS4coK9Jtt > 8S#9iS lcHB«<3*i» 

!fi:«HT. »0$L^j*3*lTU<&«ttlflS«. 
*7tft<D«ffiA<KVt6nT*J»5. «»©#?£ 

£3 U fefetfir* t ®*#«£U-1fffl{feJ;^2«)* 

w^u-ima)»^<»»«iian&ifer(0«2©i9o#« 

[00 18] 

[ftsffl] 637 (A) te*«W=«fc*¥l»#U-1f<0«* 
««PE©-CT**T«fBi«jaeiTjB*. E97 (A) \ZH 
UT, 1 ttStt/RKMMMS. 2 ttSt&«*»mffi> 4 ftp 
IS I n PJtEflCiifciK. 5ttInGaAsPffift»i$» 
*». 6 tt I n G a A a P#fiStt*jSrlS». 7 l*R0Mft 
8«nBI nPXMt2&»M. 9 tt n«B#Si18ST? 
BttttttHM5 t#SttW«l!SfB6H-^(7JS$ 
AA, /A, - (L p /L, ) 

[0 0 2 1] ffi»©R«+tf-*(Dfc}gt&t>> 

KKtf-^«i&ti»OjgL«ifiiraHBl*)«)V^ 
A A , /X, = (L p /L, ) 
it (5) . 5$ (6) £0. Ktte-*ttft£# 



a * * ocffitR»i»«#fjMt#eie» 6 © ±w tea «& n 

Sf&fil. 2»4HlVK»»*tlT430, KI7 (A) KjR 
Mtt 9»aKJ« .h©*ffi 2 £ 5 U I**? -hT*a«S S *1T k\ 
(0 0 19) t*3fe©tt«h?;*L&TTGW--»f*DBR 
©RM#tt»i?*5 y ^HfcRIC-fcHT 1 *©«U K-^ € 

W?«o&ft». **ifc»UT«i»ifi©«i«B©¥«#i^- 

■tfTtt. H7 (A) fc*-r«k^K. J«JBttlfcO!Ii&£ffiM£ 
»«j6^HfflWfcH«tSnT<**fc». S3 7 (B) tZfR 

*. ft*©*-* K*H-*4lttM*2 3tt. lJSIflBi*i<D 
(A) «©«fc|5fc iJUMMMHITOJIMAti 

Mft««*fcB8» (s i n (x) /x) fcfe*. c<on 
sMfcWft©.*- tr-* ©ttttimwMHDWrtfcn-cvsffl 

it©«3 t CEttW*. LfctftoT. C©fcl8BSft* 

«c*^neK«tr-^ro»tt. ifii##-7-©ra/«3nTi> 

0W*PWRC&4. L&iWoT, T/ t *2«iac«!0ttt: 
r*Ct{C«kO. I8|7 (B) 0*5KlJ|£©a:e-i'2 
1** L. *a>««KK»^<Ottt»2*©B«tf-^ 2 2 

wicEK* tiit±T<oimmmwi®m 1 ic«w«feA*ft 

itt«eo l oco^|B«*- BJ7 (B) 
UT, 2 4tt«!»<0*S«*-h\ 2 5ttaHR3*lfcl 

mmts wt4tTo>tii»M9»nm 2 »c««i«=A&ff a«, 

BJ*7 (C) fc^Jc^fc. &«(WWM©«WilBSa»r^a! 

[0 0 2 0] 
(ft 5] 

• (4n/n) (5) 

«^Aa, /A, tt, 
[0 0 2 2] 
[ft6] 

<An/n) (6) 



(5) 
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[0 0 2 3} ffitt(W«m«CRiItfr«-?**»ta 
«#tt> (87 (B) k:^TJ;5fcisasft:^^^. & 

SiftJ»««F«l«Ciaflf»:J t *^l£anT^*»&ttt, fit 
ftlM«UB*fc©fl- AlCfc 0«J*&MS© X-ir&MqtUtr 
JxttfcT-- FiftSW&fciitt-- 
SW*©T?, B7 <C) ©W£ra«ICffiKWfcSl!«SI!S 

IB 0 jg L«ifi© 1 ft tffttttttt HVL&tmmw ii 

teg*-*- - > ^4#ft c t*<i5Ite-C**. 
10 0 2 4} COTJ^fc. *«WcAa*«MfV-*f-C 

««&**«■*»■*- * rtwoT, mmttimsi 

T. iffi^CDDBRU— tf^(ftffiWg«U***ODFBU 

**#u-tf©«k5fe»fmi&&an&^. *&. awt© 
d f b u~y««t 5 eamttsewftMi: ux 

«e*tifc. it©DBRi/- tf©j:^nt»fflT«^ em 

[00 2 5} (Hr&ro^wsu-ifT. »DigW»t©8l 
' J«MWJ:*t>©*: 2r>mMizmH~MWL.L:(zmVlTtHi. 

mtomrmii*t&mw*mmistiz>£wvt\z. a etac 

WC«ttUfc*-&(0K»»«4Ha (A) IC^-T. £38 
(A) KfcUT. 2 6f±SSl©U~ >fKJ:?iS«#tt, 
2 7ttSS2<Dl— tffc^SJsiWW*, 2 1tt2t?<OU- 

-^T/t £:*:§•< U QISKI8C2 3fl>£tf-* ©*»«: 
tC< l/TT, K«fcf-*©*8c«:ifK>l,TU<S. ::©£* 

t*/i<**>*t. tsiOjiivwMwihtizi — 

8 (A) «it'»-^-TJ;5fc. 2o<OU-ifflOIiitoe-4> 



[0 0 2 6) 20©W~ ^©Ifc&igWBjftl ffl 
2"3©lx— tfTf»KUT*<t. £T©ifcfiilJJBf8ffi 

it** 2t3©v— «fwjr^u< lt*j< it*taig-c* 

*. H©«©J;9lc2t3©U — tf*iB*.^*3-ttit»6fc 
e-^©Kit!^isft^:s<ia:ii*tT*, «aw9T?%> 

[0 0 2 7} — lf©«SW»«tt's<0 

^«BB©«;KIW«a«?JffiifcS. (98 (B) irg2©U 
— tf©iffi«flS«*«K©**flS*«fUfcll»&©. fiiMtf ' 
-f©«ifr«rn<-r. Zff>W&\zte. 2-DOl — if©K4t 
e-^©-^A*<«ft-T«>©T. .*e-»©(fttBA«±« 

C**<»Kf*©-C, *t\iZ-?tVT&mitL&'btZft 

xfi\z±S<&te\sT»<. ms (B) ©J:5k:f8«jgt& 
***S<l«^«©:Rte;fre,> 2-3©W-1f©»fi»SIW 

iS«^«<bi-*. C©<fc3lt20©U— tf©»fi(M«« 

10 0 2 8} Yfmu-ttmmmvaifim-i'— if-c 

tt. -f ^^^J2W88©t'.L»»l4**€f < 2Sft:a-tt 
*©C 2 OWW^W^AfttitEiflillS^S^iSft^ 'J . 
^ 6»z*««*- H»iiSr8iqffl-r*&«>©«8i*t ( J5.S?/j: 
fctf. ^m-3ffi«^©ttAf8t«lBPAtiiJ5n?«^/i*t, 
*»9HC«k**8Ht^— tf-Ptt. l:iE©«t-5lr, &#N8 

©ficwtf-^asftstfcs^-st^aft- i<jefi^^ 

[0 0 2 9} ttiJ. »t)JgL^K8©»tt2.*ffi9ICJ;a 




»68¥07 



£ftTl**iHKa«»afca&* ffi~««J:*c2^>H*fc& 
[003 0] 

*. 

100 3 1] MdMi) Hltt*89JO»iajifi«€: 
«riSH-^ (A) B*J»9IICJ;**«»U-if*±W^ 
(B) ttX-X' HOKMIIttB. <C) I* 
Y-Y' KIOSrl»ifii8IT»4. ■ llCfetiT* 1 tt« 
te»BJl&«£- 2 teifcfi«l!W18ffi> 3 tt p 9 I n G a A 
$Pn>*£h», 4l*p&I nPttfflU&fcSK 5tt 
A>H*iry^*«l. 5 5 jem*> I nGaAs P?£tt 
8tt/^K*ty^UH. 3 5//mtf>In 
GaAsP*«ttW«WJH/7l*l!i|««^ 8ten£!l 
nP#HUfcaWB* 9lin«*»HL lOliFeH- 
^1 nP*«tfflit«JT*^o «tt»^JB^»««** 

«» 2 0 uxnr. HK«HTOj&Haraii2 2 3 8 nm<b 

«K*JMO±«llS»6n«1Mraif^»||l«nT* 
9, HI (A) ICjRrj:9e. flH4^RMJ:0MN£ 

J: 5 J;T#* <7)flS**G>«ffi £ o L LT^ < 
[0 0 3 2] ±C¥**U-1f09fftt»tt<rn«icKqil 

x. nii np s±tzmkmnMm 5 t»isttmw*m 
??>^ftffwm4ft?7 p*b 1 n p#ra 

£>£tf>$4.fcJ:tfp3S I nGaAs KJH3& 

dc&L,fc»* «*-K«Mrr*fc*fc. Mi. 2jtm 
CO* h ^< ^tt*C®»»*fiPX -*-(0»K!!K F e F — 
y I nPaiMl 0£lSf*Tao *LX* ft«S 

p3H nGaAsP3>^ hJH 3 fcRfcfcfa. 
[0 0 3 3] B2W3ttH«K»««»C-Jg<D18J«^fittU 



'-273400 

t £ u t> to r & a. * 

Tua. 

[0 0 34] (MKM2) H3tt**WOlB2C!)3WI8W 

Bicoftfea 2 0©U.-*ftM-*«UfcBCjgfc-»MLfc 
&<OT?&*. 8 3te£V>T« 3 lHSBl^lz-ifB. 3 
2Bft2 0l/-lN|**iU ltt»tt»«mc % 6 2 
teffi 1 <Djft&OTf39tt&, 7 2 ttffi 2 <D&ftfWW«tt, 3 
}ipSlInGaA9Pa>^^hl», 4ftp&IInP3fe 
fflU&afr®. 5ttst>K**y:a''Mfti. 5 5 am© I 
n G a A s Pfctt^tftlfcH* 6 tt/O MP* v 
1 . 3 5 tim<0 I nGaAs PMSftWttWI. 7 BIO! 
•Wf. 8»nffil nPJ6B»:}i«>«, 9llnff*»l 

6 6. Bum, »2CT>W— tffljf0)||0jSW«iSfl5««T 
, 1*7 1. 4vmttiLvX^Z. Zft\ZttLX. ffi 1 <D 

(OE#lf~*IRiW«tt4. 7nmiW. «ttMftJH& 

-tfffitfel : 2cbteoT^0, 
.JWH2 3 9 nm©H«*yiWB»Mte»JSfiatlT^*. 
Eaff^JtottftaftSliflt 0 }g UMftOflMND 2 0 % 

to o 3 s] m?<»ft!wmtmi<D$mn\z*.z*m 

» 2 (0 U-^CDttJSflOT«*J: <D««*>^T*tF±T 

to o 3 6] H4tt<stt«KiR«a-AamflnKc-ft 

t^oTttOJgLttigco^JWT, iC^»33e^-6o CCD 



(7) 
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. fc«k£*T, ©**«#£<*: UJg**. KltDI/ 
«tfiffflR8tt» 2 © U— »f aKCDEWfcf-f <Off«ISIi«=i« U < 

co o 3 7 ] ffi i wKfifWffli^a t m 2 ©a&j&f8«&i& 

£©tt> te&tffc:SSIM«fm«©tt;*», 2-3©l^— tfffi 
T?4*L<&oT«r>*©T. ft 1 ©&»<HTjKL&ia2© 

k. ft i * j:r/t8 2 a&»*mumtzmrwi*msLK. 

CtCfcO. #J5 0 um©afc£MI?©tf*©fcfcK 
[00 3 8] (*iSW 3)05 t±<fw«(5?©ft 3 ©*&« 

s-^-rwwttfflBi-c**. **je«ou— «m. si2© 
hum* attsmnumfeT 2 ^icaaysnrus 

^teoTK*. Blf>fc43V>t\ 3 1»9l«)l — If 
BP. 3 2 «ft 2 © U~ yffltS* U 62«f 1 ©jftft^l 
«9?g&> 7 2ttft2(0«ftWffl|tBffi» S2U%3®fig 
«>lffll*ST?«.«.. ftl©W~ t*S©»&jgL»}6©«l«li 
T, B6 6. 8/nn. ft2©l'-+fiB©l«DMLi»jfi© 

T, mi<OU— '/{ffiroElte-^IHIIWttWSnm, ft 2 
CDU— >f«5<OKW»f-^|BIKIHiW4. 7nmi&«. Sr 
ttWi»KIA:*«ttJ»«B»©fi*©ltt4ft 1 ©V— <f 
SB. ft2©U<— yfflfcfcl : 2tftoT*>), iSSteJW« 

&«©-«?fcjsi«ii2 3 9 nmnmm«i ; fi>m»mzm0H 

#$js*iT^aA&aw JO Tv<*. ft i © u— tf«E©«. 

■t © i •3H4Tjrf±T)assnT^T, ft 1 <om&m 
ffli«s*«etL, ft2©i^— ^©frjsjflWifiKfcrt-s 

KS(WWfB«U:©^»J*nfc<9ffi©3*>© 1 Ofc£T« 
^.1:T?*»8 3*1X18 2 ©SfcfcWffllfBffi&«fi£LT^&. 

*-lt, au©iSfi®iffl)is«.i:©mffi«. ?fer#^j:r 
a»anTS53©js«iiiiiw«a*««UTv>*. s& 

ICv T^T©JStt»»!SW.h©«Sa5R-r-.kT?«[*»$n 

[0 0 3 9] B3 6tt«(*^«i!i!)j«ffi-*iffittffilWic--l6 
©*8S8 1 n £88 LXV -if JBSSii-fctt. ft I ©ifel4ftl 
W«ffi-«Jfi«ffiPfllrtt«srt«-fiaS^'. ft2©St&fii«ffl 
t8ffi-*fflta«8lfflC8tt^fiS I , £BajgLT. ft 3 ©Me 



58«iim©^fl:©fifr?*^L&*>©T**. 

-Ifli, fPffl©£C;-5-effiii!BLfc«fc-!>«Cv ffiHIM»ft% 

I , «#«8£#©«ffiJ8l^4'^--fc&A£n*fc 
sea*&. ft 2 ©i/— ifStoswtr-^fcwati^hT 

ftl ©U— tfffi<fcft 2 © U— »ffflS©R8tt£-* 
©-St^lAtaSfl: L.T, K8StJf*tg^ Ufc*t 

[0 0 4 0] ft3©SaB«fc«fc*iM»«:U— '/Ttt. ± 

K*s<iE{t:3*i\ ^om&.'&mu 

WKa^<ttawSf*c:tK«fcr). »2 5nra©l6K-e 
IfT-tt. *fW»ffl©iffl«i:<ISl«»ffl©f8«<t:VOJ;^ 

wis- !f >t o *>. s 6irK&©wiW7)tmffi«r74oT^ 

[0 0 4 1] ..h«a©.t 1 5lr*»9]lrA:* i |ii9<*:l'"y s T? 

ir#©¥W£u — tf©4isstt€ffl ^r«»»cfl!H-ra ^ 

ttftTl88SSi±*fT;5^'f ^©««)a*l!W-ifPt>«t 

*>^. 
[0042] 

[56W©2»#] l:ffi*M«t?^bfc«k"5«c, *^9JKJ: 

mmmrt\s~*fT*&*. *fc, 2«s©*ian?ion 

m*iBA.-ai2:o$Bra©iStfiBS|»0«»fJfl8«: i 
[EIffi)©fflWct2»9!3 

[EJ1] *36W©»l©*ftM»rJ:*¥*«tU— !f©^ 
•i-HT. (A) tt.tfB*^*/trBSBJ. (B) lt±|BV 
ifiEJlC^I-X-X' ^KffBBK). (C) »4JiJB¥BfBac^ 
■tY-Y' «HRi5raTa5*. 

[H2] *9!W©ftl©*ftesit«t«i|i*«:U— tf©Sr 

[« 3] *«9J©ft2©5feftffiJ»cJ;ai»£W»V— tf©»r 
[B4] *«9J©ft2©SfetefiajM«k-5*««:U— tf©» 
(BI5] *«9J©ft3©J6i6fi«fc«ta*J»( , *U'— y©»r 



(8) 
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<«w^<a8P^*^*rraT\ (a> \t*mwv-*f<»m 

tt. K£^*m (C) ttttJUmtMiztt 

IBS 8] *flw^OT, 

£.<Dfr#m&M viz t #0 2 m u-ipsi&* <t>&L&tn 

IK9] «£3fc6D-»*«KSlV-1f (TTGW—tf) <Z> 
IISJlO] tt«(0»*RMfflV-tf <D B R — tf) <7> 

1 gttjjffigag 




Mi A 



(A) 



Y 

r 




<a> 



i^/i/i PE5B5P EPBECT PCS *l ftWll M r -* 1 ^mxjx,^ ^- 3 



5 ^ 



3 

4, 

5. 

6. 

7. 

8 

9. 

1 0 
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22 
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2 4 
2 5 
26 

2 7 

3 1 

3 2 

4 7 
4 9 
60 

6 2 

7 2 

8 2 



pfSI nGaAs P3>W I*» 
4 3 pfHl nPftKHCfc*® 

4 5 ggttg^BIB. 

4 6 Bflifry. 
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